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(m) Antiinflammatory and analgesic gel. 

@ An antiinflammatory and analgesic get composition for 
ejfternal use which comprises 0.03 to 1.5 percent by weight 
of clidanac or a pharmacologically acceptable salt thereof as 
a pharmacologically active ingredient and 0.5 to 5.0 percent 
by weight of gelling agent. 0.3 to 4 0 percent by weight of a 
neutralizer. 30 to 60 percent by weight of a solubiltzer and 35 
to 65 percent by weight of water, has an excellent antiin- 
flammatory and analgesic effect. 
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Antiinflammatory and ana lgesic gel 

■ • ^«*-ion relates to an antiinflammatory and 
This invention relates <->-■ ^ • „^ 

a„.l,esic ,e. „»po.i.io„ for ex.»n.l use """" 
Clidanac , 6-chloro-5-cycloh.xylin<Jane-l-c>rboxyU= 



-cid, h.. excellent »ntil»f legatory and analgesic 
a:.i:ities and so far .as .een used as an ant.in lavatory 



— r:nr:ri= 

or ^^,,,,,,3 constitutes an immense 

obstacle against extraneous organic compounds such 
drugs, preventing their permeation or absorption. 
There ore, all drugs that are well absorbable through the 
diorstwe tract wall when administered internally are not 
S a!! absorbable through the epidermis. The amount o 
a drug Which is absorbable through the epidermis into a 
living body is very small as compared with that which is 
absorbable through the digestive tract, so that in t.e 
.ior art it is required to administer a drug in the form 
.0 ZZ :::;;nal .repa„.l.n In a dose .y far 

- r; °:;ri:e 

1„ „i„d. conducted their intensive research and develop- 
two . to maRe up an external preparation containing 
„ r: pnar^acologically active ingredient, ="^-= " ^ 
unknown percutaneous ahsor.anility . .s a result, they 
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.rated m a specific gel composi- 
found that, when incorporate ^^^^^^ or a phar- 

..on and applied " -;-irre;eo. . namely the 
„acologicalIy acceptable = ,ell 
pnar^acologically ^^'^^'^ penetrate 
absorbed percutaneously and =an ^ ^^^^^^ 

in« tissues and -"-^^^'^^^'^ ,enth that of con- 

at a dose level as lo. analgesic agents 

ventional nonsteroidal antx concentration for a 

...le rVe p^esent invention has been 

prolonged period o£ tine. 

completed on the .bov. „ .„ti- 

the present -"""""J „ ^or external 

,„na».etory .nd ""Lent W «ei,ht of 

„3e v,hi=h comprise. 0-°' "^^^ .alt thereof 

,,id.h.c or a '°;;;,:"I„,redieht end 0.5 to 5.0 

.3 . pher»..=oIO,i=.U, ""jy"; 0.3 to ..0 percent 

. hv ueicjht of a gelling agen „elght of 

percent by "eig 30 to 60 percent by weig 

.eight of e p„„„t by weight of water. 

, solabiliter and 35 to ^ capable of 

.he .fore-.entioned gel <=°»^=;;;°; , .„d holding 

presenting a gel-li^e ^^^';;;;\,„p„r,le salt thereof 
Clidanac or a ^^'-'""''"t'^iewpoint and at the sa„e 
ret:::" - Pharmacologically active 

, rrernr:;o" =^^-"'rph::roi::ritra"e.-- 

The .b=ve-n,entioned P'^"''" ^,^3 (e.g. sodi.» 

,,lt Of cUdanac ^^'^"'1' 

„d potassi.. salts) an^J^-';- ^^^^ „ong the» 

a^oniu- salts .no salts clidanac or such a 

,„ al.au metal salts ere prefer .1, ,„„rporated 
pn„„a=ologi=ally ,as clidanac. of 

i;;;;;— p:rcrnr;y^-^^ 

polv-mers that can gel 



>3 



r. average tn^i 

'^"'^ Technical BuUet.n ^^^^^^T^Ti^e^ 

°'' standards for ^^^^3^ ^.^h;. Badish 

annotated S ^^^^^ ,8-6 • '"^'^Viat.esl , 

'TkOL e sodi- average 

,eiiui° = *' propv^e-^ 0.5-5.0 perce ^^^^^^ ,f 

al.in^^ 3- of ^^^^,3.1V - 

re.aUve .0 ^^^^^^^ --::;.^Ui^--^VVo ^ car.on 
3,on.s sue. as P^^^^^^^, a.cono.s - 

car.on ato.s U ^ ^^;,3,.,nS ^^^^l 30 

^ ttiycolat-e atta^ amount 

and ^= ^^^ive to the 6 „ei6»^^- . 

use. ,ei6^^ V.o 50 P^''^^'^' ' .elU-^ 

to ^0 an amount of 35 ^ ^ a'.aUjlVdro^- 

„^eferat>lV ' ,,^er 1= "rra mines .aj^^.a^- ;7;f;,red 

. l-Ji^^^^^Vt^eVs.^oj-B-^^^^^^^^ 
30 among ^. — ootassi^* diamines 

orsani"^ triet^an r^^n an amo ^.jtion, 

nropano^atnine. ^suaUV compOS^ 

neu-^^^^^^ " nt reXative to . 
35 sucn a ne ^^.^^t '- 2.5 per--'^ 

to -° an amount of 0-5 

prefera.^V 
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so as to .ajust the PH of the v,hcl. external preparation 
rccorain, .1 the preaent invention to neotra.it, or the 

:ro:i;ori:r:rtre :;:ar„t'i::ention «a, 

,„ther coLain oL or ™ore optional co.ponenta together 
'ith the afore-mentioned essential =o»ponent. The 
:"!on" con.ponent=are usually contained in the present 
rrosition in an a.ount not „ore than 1. percent hy 

weight. absorption promoter 

AS the optional component, an absorpci v 

he\ontained in«ie ,.1 ^'^^^ J':,:^::XZ 

^'T" rerr^rr^rc-riic ...i cstor 

acid alkyl esters le.g. war/inc 4 to 30 carbon 

=. f-arbo/vlic acid moiety having i 
comprising a carboxyn^ ester 

f«.r;,blv 4 to 18 carbon atoms, and an este 
atoms, preferably 4 t ^^^^^ ^ ^.^ferably 1 to 20 

.oiety having 1 to 30 „,,istate, ethyl 

carbon atoms, "J/f^^ ,,,,, ester comprising 

laurate, etc., dicarboxyii , jO carbon atoms, 

an carboxylic acid moiety having 4 to 20 c. ^^^^^^^^^^ 
p.eferably . to 10 "-on atoms, an^ two ^^^^^^ 
each ester moiety is one having to 

preferably 1 to 3 carbon -""^^ ^^f^,,^^,,,, ..^a and 

aaipate ^^^^^^l^^^;::::^-::.^.. ls..r.. and 
salts thereof, AZON Itra , „H^otan-2-one ) and urea. 

„evelop.ent, ^-n-^-^'^^^^^rd ^.^nents , such 
For promoting absorption of active P o.3 to 

. .hsorption promoter is use u a- ^^^^^ ^^^^^^^^^^ 

" percent by 7f;;;!^-;;,,„„ „ei,ht. As the 
in an amount o£ 0 5 to , P ^^^^ ^^^^^^^^ ^ 

0 optional component, " P - . composition in an 

etc. may further be contained in the , 

^ than 1 percent by v^eig*^'-- 
amount of not more th J ,„,ve components 

the °P-'°-\":rra" oh as antiinflammatory and 
other than "f^,,, salicylate, glycol salicy- 

3. analgesic agents e-.^ ,.„„t, and crude drugs 

late), rubefacients le.g. ^ f 
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. a aloe extract) . may also be 

_ for instance # 

invention is P'^°*'"f ' ^^^^^ salt thereof in a 

sion or solution °^ desirable, an absorption 
fixture of a solubilxzer ,,,,,, stirring 

,.c.oter. to ^ ;;-;-;rtto:of a neutrali.er in water. 
..e mixture, add.ng a sol ^^^^^^^ ^^^^^^ 
and then allowxng the wno 

stirring. external preparation according to 

^ne thus-obtaxned exter P^.^^^.^^ ^.^n. 
present invention xs Ixtt ^^^^^ comfortable. 

When applied, it does not fe ^^^^^^^^ ,ong-term 

is ^i^^^V stable so t-^x^^ ^^^^^^^^ 
storage testxng and acce invention is 

preparation ^'^^^^'^'^l^^^Z ls hu.ans. dogs, horses 
admin. stra.le to mammals such ^^^^^ ^^^^^ 

„ts. mice. ^^X::^ ...oc....^ with rheumatxsm. 
, instance, to Lndinitis. peritendinxtxs . 

osteoarthritis, ^-'^^^^ '^^^ ,„,,atic or nontraumatxc 
.umeroscapular ^^^^^^^ll'^^];^ ,,,,„3. The dose may be 
acute inflammatxon ^^^^ , ,^er depending on 

increased or ^-reased xn an ^J^^^^^ ^^^^ 
..e symptom -a the s. ^^^^^^^^^^^^^^ ^ ^.i^h is sa^d 
instance, xn the case orthopedxcs, the 

to be hardly curable xn the f ^^^^ invention, 

external preparatxon accordxng to t^ ^^^^^^^ 
.ncn the clidanac J;,, ,.o to 1.5 grams per 

30 applied to the ^^^^^^J^^^ ^ a.y for consecutive 14 
a.ult human two to '^^^^^^^ J^^^^,^ in said manner of 
days. in a clinxcal trxal pe obtained, 
aosing. an efficacy rate examples of the 

The following descrxptxon external use 

3, antxinflammatory and analgesxc prepara.^^ ^^^^^^^ 
.n accordance with the present 
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tests therewith illustrates the present invention in more 
detail. Table 1 shows exemplary formulations of the 
external preparation according to the present invention. 
The reference examples are given to illustrate the pre- 
parations used as controls in the tests. The test examples 
are given to demonstrate the utility of the antiinflammatory 
and analgesic preparations according to the present inven- 
tion as obtained in the corresponding examples . 

Example 1 

The formulation shown in Table 1 was used. (1) 
HIVISWAKO 104 and HEC were swollen in 30 g of water. 

(2) Clidanac was dissolved in a mixture of BG. DIPA and 
ethanol. (3) The solution (2) was added to the above (1), 
and the mixture was stirred until complete hydration. 

(4) DIA dissolved in 10 g of water was added to the above 

(3) . the remaining portion of water was then added, and 
the whole mixture was stirred until it became homogeneous. 
There was thus obtained the contemplated external pre- 
paration [hereinafter referred to as preparation (A)]. 

Example 2 

According to the formulation-shown in Table 1 and 
in the same manner as in Example 1 except that HEC was not. 
used, the contemplated external preparation thereinafter 
referred to as preparation (B) ] was obtained. 

Example 3 

The formulation shown in Table 1 was used. (1) 
HIVISWAKO 104 was swelled in 30 g ^of water. (2) Clidanac 
was dissolved in a mixture of PG and ethanol. (3) The 
solution (2) was added to the above (1), and the mixture 
was stirred until complete hydration. (4) A solution of 
DIA in 10 g of water was added to the above (3) . the 
remaining portion of water was then added, and the whole 
mixture was stirred until it became homogeneous. There 
was thus obtained the contemplated external preparation 
[hereinafter referred to as preparation (C) 1 . 
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Example 4 

According to the formulation shown in Table 1 and 
by following the procedure of Example 1 but using PG in 
place of BG, there was obtained the contemplated external 
5 preparation (hereinafter referred to as preparation (D) ) . 

Example 5 

According to the f6rmulation shown in Table 1 and 
by following the procedure of Example 1 but using PG in 
place of BG, there was obtained the contemplated external 
10 preparation [hereinafter referred to as preparation (E) ] . 

Example 6 

According to the formulation shown in Table 1 and 
by following the procedure of Example 3, there was obtained 
the comtemplated external preparation [hereinafter referred 
15 to as preparation (F) ] . 

Example 7 

According to the formulation shown in Table 1 and 
by following the procedure of Example 1, there was obtained 
the contemplated external preparation (hereinafter referred 
20 to as preparation (G) ] - 

Example 8 

According to the formulation shown in Table 1 and 
by following the procedure of Example 3, there was obtained 
the comtemplated external preparation [hereinafter referred 
25 to as preparation (H) ] . 

Example 9 

The contemplated external preparation [hereinafter 
referred to as preparation (I)] according to the formula- 
tion shown in Table 1 was obtained by proceeding in the 
30 same manner as in Example 5 except that the clidanac 
content was varied. 

Reference Example 1 
An absorptive ointment was prepared according to 
the formulation and method of production as described in 
35 the Japanese Pharmacopeia, tenth edition (hereinafter 
abbreviated to JP X). Clidanac (0.5 g) was uniformly 
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dispersed in 99.5 g of the absorptive ointment. [The 
resulting preparation is hereinafter referred to as 
preparation (a)-] The absorptive ointment was composed 
of the following: 40 g of white petrolatum, 18 g of 
cetanol, 5 g of sorbitan sesquioleate , 0.5 g of LAUROMACROGOL , 
0.1 g of ethyl para-hydroxybenzoate , 0.1 g of butyl para- 
hydroxybenzoate and purififd water in a sufficient 
quantity to make 100 g. 

Reference Example 2 
1% Indomethacin ointment ( trademarked IDOMETHINE KOWA, 
Kowa) [hereinafter referred to as preparation (b) I as 
purchased from the market. 

Reference Example 3 
5% Bufexamac cream (trademarked ANDERM, Lederlc 
(Japan) ]^ [hereinafter referred to as preparation (c) ) as 
purchased from the market. 

Reference Example 4 
Clidanac (1 g) was homogeneously suspended in 99 g 
of a gum arable solution. (The resulting solution is 
hereinafter referred to as preparation (d) ] . This 
preparation was used for oral administration. 

Reference Example 5 
A clidanac-f ree preparation was prepared in the same 
manner as in Example 5 using the formulation of Example 5 
but without the use of clidanac. [The preparation is 
hereinafter referred to as preparation (e) , 1 
Test Example 1 Stability testing 

Metal tubes or laminated plastic tubes were filled 
with the preparations obtained in Examples 1 and S and 
Reference Example 1 [preparations (A), (E) and (a) J . 
After 60 days of storage at a temperature of 40 ""C and 
a humidity of 75% or 90%, the contents were taken out 
and tested for changes in appearance and consistency and 
assayed for clidanac content to give the results mentioned 
below. In assaying clidanac, a certain amount of each 
preparation was taken out and the clidanac content was 
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deterinined by high performance liquid chromatography 
(HPLC) of the extract therefrom using a working curve. 
The HPLC conditions were as follows: apparatus - Waters 
model ALC 200-6000. column - u Bondapak Cj^g, mobile 
phase - 80% acetonitrile solution containing 1/160 M 
KH,PO , rate of flow -1.5 ml/min. , detection - UV (284 nm) 
(detector: Nippon Bunko moael UVIDEC 100-11), temperature - 
room temperature. Under these conditions, clidanac was 
assayed by injecting 10 ul of the extract itself into the 
apparatus . 

(1) Appearance and consistency: The gel base external 
preparations according to the present invention I prepara- 
tions (A) and (E) ] showed no changes either in appearance 
or in consistency, whereas preparation (a) under^^ent 
phase separation of base constituents with time and 
finally lost its homogeneity entirely. 
. (2)' Percent clidanac content based on the amount of 
clidanac initially incorporated: 

For preparation (A). 98.8% 
For preparation (E) . 98.9% 
For preparation (a), 98.3% 
AS can be seen from the above data, each base of 
preparations (A) and (E) can hold clidanac stably. However, 
the base for the control preparation (a) was questionable 
in its stability and therefore was not used in the sub- 
sequent test examples. 

Test Exarr-.ple 2 Suppression of increment of vascular 

permeability 
To the clipped back of Slc-SD strain male rats 
(weighing 170 to 210 g; in groups of 8 animals), there was 
administered within the area of, 12 cm^ (3 x 4 cm) 0.1 ml 
of 0 1% X - carrageenin solution by intradermal injection, 
followed by application of 300 mg of each of the external 
preoarations according to the present invention [prepara- 
tions (A) and (E)] and the control external preparations 
[preoarations (b) , (c) and (e) ) to the area of 12 cm 
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^f^^r 0 5% Pontamine sJcy 

,,,,, . s..pre.s.=„ o. - — « — 

of dye 



10 



IS 




20 



25 



30 



35 



It «.s revealed that the ""'"\^ J 

,„ suppression oi aye ^"^'l^^^^^^ „„„al 

e„t content levels as compared with 

preparations „,„„ic»a pouch method 

T.., Example I "anu ,„eighing 180 

— of Slc-SI. strarn «»^"" ,j5 -U 

of 7 to 10 animals) «as cm-w 
to 2 00 g; in groups of 7 t ^ ^..^^^^^^ 

.n,ec.eo Tsel. .as ..;e..e. into U-e a.r 

,';.s rr.l of on- ;.er-cent c.ol..- .^^^^ and the test 

,.„„. The a.r .as removed 48 -'"" TZ eternal prepa- 

=^=:rtrpr::errn::ni 
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once a day, or 200 mg each of the control external prepa- 
rations (b) and (e) twice a day] were applied to the 
area of 12 cm^ (3x4 cm) on the pouch for consecutive 
five days or the suspension preparation (d) was orally 
5 administered once a day in a clidanac dose of 1 mg/kg for 
5 days- On the day following the last application (or 
oral administration) , the •animals were sacrificed after 
body weight measurement, and the volume of the fluid exudate in 
the pouch was measured and the adrenal, spleen and thymus 
10 were weighed. The gastrointestinal tract was also 

observed for possible lesions. The results obtained are 
shown in Table 3. 

As can be understood from Table 3, the external , 
preparations according to the present invention produce 
15 excellent effects in low concentrations and by less 

frequent application. Thus, among the above dosed groups, 
only those treated with the external preparations according 
to the present invention gave statistically significant 
results as compared with the control group. Furthermore, 
20 as can be seen in Table 3, any abnormalities worth 

mentioning were not observed in the organ weight measure- 
ment, examination of the gastrointestinal tract and so 
on, except that gastrointestinal lesions were found in 
some animals in the oral administration group. This 
25 suggests that the external preparations according to the 
present invention can produce beneficial pharmacological 
effects without those adverse effects (infrequent digestive 
tract disorders, etc.) possibly produced by the oral 
preparation . 
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Test Example 4 Adjuvant arthritis method 

An adjuvant solution of 0.3 mg mycobacterium 
butylicum in 0.05 ml of liquid paraffin was subcutaneously 
injected into the right hind paw of Slc- 

5 SD strain male rats (weighing 150 to 180 g; in groups of 
8 animals) . Starting 14 days after injection, 200 mg 
each of the external preparations (A) and (E) according 
to the present invention, 200 mg each of the control 
external preparations (b) , (c) and (e) or the suspension 
10 preparation (d) (in a dose of 2 mg/kg) was applied to the 
site of swelling on the left hind pav or orally 
administered once a day for consecutive 14 days. The 
site of application was covered for protection with 
KUREWRAP (trademark; Kureha Chemical Industry) and a 
15 surgical tape for 6 hours daily after each application. 
The foot volume and body weight measurements were made 
before injection of the adjuvant solution and before 
application of each test preparation, and, after the 
start of application, daily. 
20 The results obtained are shown in Table 4, Table 5 

and Table 6. 

Table 4 Percent (%) inhibition of swelling* 



25 


Site of 

" measurement 
Test preparation ' . 


Uninjected foot 
(left hind paw)_ 




External preparation according to 
the present invention (A) 


46.0 




(E) 


51.9 


30 


Control external preparation (b) 


45.2 




(c) 


32.9 




Oral preparation (d) 


31.0 



♦ Percent inhibition on the 14th day of applicati 
(or oral administration) of th test preparatio 
compared with the untreated (control) group. 
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From the results of the above experiment, it is 
understood that the external preparations according to the 
present invention exhibit higher therapeutic effect in 
spite of their lower active ingredient concentrations, 
hence smaller doses than the control external preparations 
and the oral preparation, and that they produce the highest 
inhibitory effect on the* body weight decrease in adjuvant- 
treated animals as compared with the control drugs. 
Test Example 5 Randall i Selitto's method 

A 10% brewer's yeast suspension was injected 
l„to the right hind paw of Slc-SD strain male rats 

(weighing 80 to 100 g; in groups of 10 animals) and 
thereafter 100 mg of each test external preparation was 
applied to the same site. The pressure thresholds for 
pain response were determined before drug application 
and 1, 2 and 3 hours after application using an electrically 
driven pressure apparatus. The results obtained are shown 
in Table 7. 

Table 7 % Rise in pain threshold 
of inflamed foot 



30 



35 



-..-^ Time of measurement 

Group " ■ 


1 hr 


2 hrs 


3 hrs 1 


External preparation according 
to the invention (A) 


61.8 ! 46.4 

t 


25.0 


(E) 


21.8 


50.2 


39.5 


Base gel (e) 


33.3 1 31,2 1 16.6 


Control external preparation (b) 


17 .1 


35.5 


45.2 


(o) 


50.6 


42.6 


18.0 



in the above tables, (A). (E) . (b) , (c) , (d) and (e) 
indicate the respective preparations applied. (Xj) 
indicates the non-drug- treated group in which the adjuvant 
treatment alone was performed, and (X^) indicates 
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the group in which neither the adjuvant treatment nor the 
drug administration was performed (normal control group) . 

From the results of the above test, it is seen 
that the external preparations according to the present 
invention even in low active ingredient concentrations, 
produce their pain-relieving effect as reflected by a rise 
in the aflready 1 hour after application, 

the effect reaching a maximum about 2 hours after appli- 
cation with a rise in the threshold of 50.2%. On the 
other hand, with the control external preparations, the 
effect tended either to appear slowly or not to be lasting. 
Test Example 6 Tests on percutaneous absorption and 

in vivo behavior 
(1) Test external preparations and method of administration 

Normal human males (aged 44 to 48 years old and 
weighing 53.5 to 62.5 kg; in groups of 3 individuals) were 
used. The external preparation (H) according to the 
present invention was applied to the back (area: 30 x 40 
cm^) in a dose of 5 g/person (containing 50 mg of clidanac) . 
The preparation (H) was also applied to the back (area: 
20 X 25 cm^) in a dose of 2 g/person (containing 20 mg of 
clidanac). The control external preparation (b) was 
applied to the back (area: 30 x 30 cm^) in a dose of 
10 g/person (containing 100 mg of indome thacin) . In each 
case, the preparation applied was removed 8 hours after 
application. 

(2) Method of measurement 

Following the above application of test preparations, 
the plasma and urine levels of clidanac and 4 metabolites 
thereof (M^ , , M3 and M^) were determined by gas chromato- 
graphy at timed intervals (2, 4, 6, 12, 24, 36, 48, 72 and 
96 hours after application) . 

The plasma level measurement was performed in the 
following manner: The plasma (1 ml) was extracted with a 
benzene-n-heptane mixture under acidic conditions and the 
organic layer was then extracted with diluted sodium 



01 04037 



- 19 - 

hydroxide. The aqueous layer was washed with butyl acetate 
then made acidic, and extracted with benzene. The extract 
was evaporated to dryness. To the residue were added 
trichloroethanol and anhydrous trif luoroacetic acid, and 
the mixture was heated at 75»C for 10 minutes and then 
again evaporated to dryness. An internal standard was 
added to the residue and the resulting mixture was used 

0 

as the test sample. 

The urinary excretion was measured in the following 
manner: 1 ml of urine was extracted with a benzcne-n- 
heptane mixture under acidic conditions. The solvent was 
distilled off from the organic layer. To the residue was 
added phosphate buffer (pH 5.7), the mixture was extracted 
with benzene, and the organic layer was extracted with 
diluted sodium hydroxide. The aqueous layer was made 
acidic and again extracted with benzene, and the extract 
was evaporated to dryness. The residue was dissolved in 
ethyl acetate and developed on the thin layer plate 
(Merck, silica gel 60 F^^^) (solvent: acetonitrile-acctic 
acid-water = 6000:11:9). The layer portions respectively 
corresponding to clidanac and metabolites thereof 
(M to M^) were collected and extracted with methanol. 
Each residue obtained upon removal of the methanol was 
converted to the trichlorcethyl ester in the same manner 
as above mentioned. The test sample thus obtained was 
used for assaying the unchanged clidanac. The conoucatcs 
were converted to the unchanged clidanac by treat^ncnt wit 
diluted hydrochloric acid under heating and each product 
was treated in the same manner as above to give the test 
sample . 

A Shimadzu model 4BM ECD-GC was used as the gas 
chromatography with a 0.2% Poly I- 110/Chromosorb w H? 
column. The column temperature was 205°C or 210^C, anc 
the N2 flow race was 20 or 60 ml/min. 
(3) Pharmacokinetics in plasma 

The plasma level of the unchanged clidanac was 
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10 



15 



measured at timed intervals for the above test external 
preparations (H) and (b) to give the results shown xn 
Table 8. From the results, it is understood that the 
external preparation according to the present invention 
is very good in percutaneous absorbability of clidanac and 
the disappearance of blood clidanac is very slow as 
compared with the control external preparation. 
id\ Urinary excretion 

For the test external preparation (H) , the ur.nary 
levels of the unchanged clidanac and metabolites thereof 
(M,, M,, M3 and M,) were measured at timed intervals. 
The results obtained are shown in Table 9. From the 
results, it is confirmed that the external preparation 
according to the present invention allows the presence 
of not only the unchanged clidanac but also active 
: tabolites thereof in the organism for a ^^^^^^^ 
of time. This supports high and lastxng act.vxty of 
clidanac . 
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of clidanac 24 hours after application was 218 ng/ml. 
This value is higher than that for the indomethacin 
ointment (80 ng/ml) . It has thus been revealed that the 
external preparations according to the present invention, 
5 once absorbed percutaneously , are eliminated from the 
organism much more slowly, hence retained therein much 
longer. 

Table 10 AUG (area under the serum concentration- 
time-curve) 

IQ (Administration 0-24 hours) 





Group 


Dose - 
(mg/8 X 10 cm ) 


AUG 1 
pg/ml-hr j 




(H) 


20 


12,01 : 


15 


(F) 


10 


7.88 1 




(A) 


2 


3.62 [ 




(I) 


1 


2,23 ! 


20 


(b) 


20 


7.88 i 




(b) 


10 


4.24 : 




(b) 


2 


0.82 i 



Reference Example 6 

Following the procedure of Examples 1, 4, 5 and 8 
but using the same amounts of indomethacin in place of 
clidanac, the following preparations were made: 

Preparation (f ) : The procedure of' Example 1 was 
followed- using 0.1 g of indomethacin in place of 0.1 g 
of clidanac; 

Preparation (g) ; The procedure of Example 4 was 
followed using 0.25 g of indomethacin in place of 0.25 g 
of clidanac; 

Preparation (h) : The procedure of Example 5 was 
followed using 0.5 g of indomethacin in place of 0.5 g 
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followed using 1 9 

111 ^'"'■■^ I „£ HTCley .train albino 

L t in -a„..e. ^i^rrUne, 

so of .a=n L„„ a.pUoa»on. 

ir^ "/-,..nin — - -::r"fouo-- 

",accion of 0.5 n,l/100 0 °'^^^^,^ of th. p.nis 

Po„.a,lno s^y bXo. solat.on ,.„,I.ce= 

. hours .£«r injection. .a=h 
I ..capitation. axsan,uinat.. an. flay. . 
JO by d.capi ,.,,,5,1 axis X "i""' ° 

aye leakage enajor calipers- 
If tne s.in -as ^ "^^^'^^ were preparations 

-„e external preparations n 

.0 ana >B> =-"^-;;;,,r„.,„„s Cf. , ■ . 

, If cl aanac. respectively, preP ,„,o»etnacin, 

" 1 ,i> contarnin, " 'J-^W' ■Jj^,. any preparation «as 

-rrrstirerbrra;. .u .specti.. 

" ror further cor.oar.son, oral P ^^^^ ^^^^^^^^ 

30 containing j^^ference Example 4 an ■ ^ao^^ethacin 

the procedure of Refe ,nd 
.cred in a clidanac ^o^^^J ani.als were 

aose of 2 mgAg. ^^^^^^J/^ mentioned above, 
t.oated in the s..e .anne^ " ,3,., .he 

The rate of suppressi 
Collo-'ing formula: 
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Ave leakage for the control group 
iV„„ be understood fro.: Table didanac a.d 

.„do...h.=in. «.e„ °"tii-„::re.:r 

in effect, whereas, when administerea 

displayed statisticaiiy y .^^^^i oreparation alone 

display.d . significant "i"'""" preparations 

"""ri„r:r;.e".:: ^t-rrnur proa.. ..c.u.nt 

"rcrtHn tora/tiv. in,redi.nt oonc.ntrations. 
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Test Example 9 Ultraviolet erythema method 
(1) Method 

The hair on the back of Hartley strain albino guinea 
pigs (male; weighing 240 to 250 g; in groups of 7 animals) 
was removed with an electric clipper and an electric 
razor, a thin black rubber sheet (provided with six small 
holes, 6.5 mm in diameter, in isolation from one another 
but ccncentratedly within a circle 4 cm in diameter) was 
fixedly applied to the clipped site. After irradiation 
with a mercury lamp (power consumption 600 watts; wave- 
lengths 250-260 nm; Toshiba Iryo-yohin K.K.) from a 
distance of 14.5 cm for 3 minutes, the above rubber sheet 
was removed and 62.8 mg of a test external preparation 
leach of preparations (E) and (H) containing 0.5% and 1% 
of clidanac, respectively, and preparations (h) and (i) 
containing 0.5% and 1% of indomethacin, respectively! was 
applied. Two hours after application, the external prepa- 
ration was wiped Off with alcohol. Erythema was scored 2, 
3, 4 and 5 hours after application according to the 
criteria: score 1.0 - erythema distinctly noted in the 
form of a circle: score 0.5 - slight erythema noted in 
part; score 0 - no erythema. The scores for the 6 holes 
were totalled for each guinea pig. The scoring of 
erythema was performed by a third party in the manner of 
a blind test. In the control group, the preparation of 
Reference Example 5. namely preparation (e) , consisting of 
a gel base alone was used in place of the above test 
external preparations. 
(2) Results and discussion 

The results of the above test 'are shown in Table 12. 
AS can be understood from Table 12, the external 
preparations according to the present invention displayed 
statistically significant erythema-suppressing effect as 
compared with the control group at any time of observation. 
They are thus decidedly superior to the indomethacin- 
containing preparations. 
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What is claimed is: -^^^n 
1 An antiinflanuuatory and analgesic gel compos^txon 

external use which comprises 0.03 to 1.5 percent by 
weight of clidanac or a pharmacologically acceptable 
salt thereof as a pharmacologically active xngred.ent and 
0 5 to 5.0 percent by weight of a gelling agent 0.3 to 
4 0 percent by weight of a neutcali.er. 30 to 60 percent 
by weight of a solubilizer and 35 to 65 percent by 
weight of water. 

2 A gel composition as claimed in Claim 1, wherein the 
^;i complsition is one further including 0.3 to 10 percent 
by weight of an absorption promoter. 

3 A gel composition as claimed in Claim 1. wherein the 
pharmacologically active ingredient is clxd^ac. 

4 A gel composition as claimed in Claim 1. wherein the 
pharmacologically acceptable salt of clidanac is an a -alx 
metal salt, aluminum salt, ammonium salt or an organxc 
amine salt- 

5 A gel composition as claimed in Claim 1. wherein the 

pharmallogically acceptable salt is an al.ali .e.a. sa.t- 

6. A gel composition as claimed in Claim . wherein the 
gelling agent is a polymer that can gel in an alcohol- 
water system. 

7 A gel composition as claimed in Claim 1. wherein the 

ghlling agent is carboxyvinyl polymer, cellulose derivatives 
or alginic acid propylene glycol ester. 

8. A gel composition as claimed in Claim 1. wherein the 
gelling agent is a carboxyvinyl polymer. 
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9. A gel composition as claimed in Claim 1, wherein the 
solubilirer is a glycol, a lower alcohol or propylene 
carbonate . 

10- A gel composition as claimed in Claim 1, wherein the 
neutralizer is an alkali metal hydroxide or an organic 
amine • ^ 

11. A gel composition as claimed in Claim 2, wherein the adsorp- 
tion promoter is a mono- or di-carboxy lie acid alkyl ester, 
salt thereof, l-n-dodecylazacycloheptan-2-one or urea. 
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